Background and Aim: Infection is a common problem in intensive care medicine and many patients are
Introduction
patients requiring intensive care is an independent deThe emergence of fever and mental status changes terminant of hospital mortality. [1] Meningitis is one of the during the management of a critically ill patient is an causes of fever and mental status changes in patients extremely common and challenging problem. Many in admitted in intensive care units (ICUs) and may be eas fectious and noninfectious etiologies should be consid ily missed because of another underlying illness. Moreo ered in differential diagnosis of such patients. Early di ver, in some cases requiring ICU care, lumbar puncture agnosis and proper treatment is mandatory because is contraindicated because of increased intracranial pres most of these patients cannot withstand progression of sure, for example, patients with intracerebral hemorrhage a septic process. or brain tumor. Such cases are usually treated with broad-spectrum empirical antibiotics.
Inadequate antimicrobial treatment of infections among
This study was performed to identify undiagnosed 
Materials and Methods
This prospective study was performed in the Sina Hos pital, a major teaching hospital of Tehran University of Meningitis was defined as CSF white-blood-cell (WBC) counts of greater than 5 cells/ml, decreased glucose, and increased protein concentrations. Demographic parameters such as age, sex, reason of ICU admission, length of ICU stay, cause of death, type of antibiotics receiving during admission, physical findings such as fever and neck stiffness, and past medical history were recorded for each patient. An informed consent was obtained from the family before doing lumbar puncture and those who did not have consent from the family were excluded from the study.
Patients with the diagnosis of meningitis and those who deceased in the first 3 days of ICU admission were also excluded. After data gathering, statistical analysis was done by SPSS version 11.5.
Results
During 1 year, 52 patients expired in our general ICU and 43 cases (29 males, 14 females) underwent lumbar puncture after death. The mean age was 56.5 years (range 20-84) and the mean length of stay in ICU was 19.3days (range 5-94). Nine patients were excluded from the study because we could not obtain consent for LP in four of them and four other patients expired during their first 24 h of admission in ICU.
The last excluded patient was a man with the diagno sis of acute bacterial meningitis. The mean interval from death to performing LP was approx 9 min (range 4-15); 55.8% (N=24) of the patients had fever during their hos pital course and 4.7% (N=2) had neck stiffness on physi cal examination. All of the patients had received differ ent types of antibiotics in their treatments.
CSF was completely normal (protein less than 45 mg/ dl, WBC less than 5/ml, and glucose concentration more than 60% of concomitant blood glucose) in 62.8 % (N= 27) of the patients and we could find at least one abnor mal parameter in other cases. Samples compatible with meningitis in three parameters (glucose, protein, and leukocyte counts) were seen in two patients.
Lumbar puncture had not been performed in these two patients and they had received antibiotics with impres sion of sepsis. Eight patients had been admitted with this impression. There was no positive CSF culture as all the patients were receiving different types of antibiot ics before death.
Discussion
Adequate and proper treatment of infections among ICU-admitted patients appears to be an important factor for improving prognosis. Meningitis is one of the causes of nosocomial infections in ICU and may be missed in such patients. Adelson-Mitty et al. [2] showed that LP is a low-yield procedure in evaluation of fever especially for diagnosis of bacterial meningitis in surgical patients who admitted to ICU without history of head trauma or a neu rosurgical operation.
In our study CSF parameters compatible with menin gitis were found in two patients, they were receiving antibiotics with impression of sepsis due to pneumonia and urinary tract infections respectively, and LP had not been done for them before death (Table 1) .
These two patients are not statistically significant (P=1) but considering a group of patients who admitted to ICU with impression of sepsis, these findings are significant regarding Fisher exact test (P=0.04).
There was no significant difference in surgical and medical cases (P=0.6).
We suggest that meningitis should be considered in patients who admitted to ICU with impression of sepsis even in cases that another source for infection is found.
Although the incidence of nosocomial meningitis is low in a neurology ICU but considering its poor prognosis with inappropriate treatment, necessitates more liberal use of LP in ICU-admitted patients especially with im pression of sepsis. [3] There are several limitations to our study, as all the patients were receiving antibiotics; we could not find any positive blood or CSF cultures. Another limitation is that our sample did not include a large number of patients and we also did not investigate the possibility of viral, fungal, or other atypical causes of meningitis.
In spite of these limitations our findings support the view that meningitis may be missed and LP will be in formative in evaluation of septic patients during admis sion in ICU. More expanded studies with performing LP in these cases before death will help to make the best decision for the patients.
